A 40-year-old man first presented to medical attention 13 years before our evaluation with painful right-sided vision loss accompanied by neck pain and headache. There was mild proptosis of his right eye and disc edema on funduscopy. MRI of the brain with gadolinium demonstrated hypertrophic dural enhancement, orbital pseudotumor, and right optic nerve compression. CSF examination revealed an opening pressure of 35 cm, 18 3 10 6
THE SEVERE SIDE OF THE IGG4-RELATED HYPERTROPHIC PACHYMENINGITIS DISEASE SPECTRUM
A 40-year-old man first presented to medical attention 13 years before our evaluation with painful right-sided vision loss accompanied by neck pain and headache. There was mild proptosis of his right eye and disc edema on funduscopy. MRI of the brain with gadolinium demonstrated hypertrophic dural enhancement, orbital pseudotumor, and right optic nerve compression. CSF examination revealed an opening pressure of 35 cm, 18 3 10 6 /L white blood cells (85% lymphocytes, 15% monocytes), 21 3 10 6 /L red blood cells, a total protein of 168 mg/dL, and a glucose of 87 mg/dL (corresponding serum glucose 126 mg/dL). CSF bacterial, fungal, and acid-fast bacilli cultures were negative. There were no oligoclonal bands unique to the CSF. Cytology and flow cytometry were benign. Proteinase-3 and myeloperoxidase (anti-neutrophil cytoplasmic) antibodies were negative.
Right orbital decompression was performed at age 34 for progressive right optic neuropathy. Dural biopsy obtained during that procedure revealed dense, fibrous tissue with chronic, reactive inflammation. The patient was diagnosed with idiopathic hypertrophic pachymeningitis. A ventriculoperitoneal shunt was placed, and he was treated with glucocorticoids. Unfortunately, several steroid-related toxicities including diabetes mellitus and avascular necrosis of the femoral head necessitated steroid discontinuation. Methotrexate was self-discontinued by the patient because of lack of perceived benefit. A left compressive optic neuropathy with an inferior altitudinal defect and preserved visual acuity ultimately developed.
At the age of 40, the patient sought consultation with us in advance of plans for repeat hip arthroplasty. He had a new pseudobulbar affect and brisk deep tendon reflexes. The right optic nerve was atrophic and without light perception. MRI of the brain demonstrated significant disease progression (figure, A-C). Visual field loss in the left eye was stable (figure, D). Serum immunoglobulin G4 (IgG4) was elevated at 141 mg/dL (reference range 4-86 mg/dL). Peripheral lymphocyte subset analysis uncovered a low absolute number of CD8 T cells (203, reference range 270-918 3 10 6 /L). In light of emerging literature about IgG4-related hypertrophic pachymeningitis (IgG4-RHP) as a manifestation of IgG4-related disease (IgG4-RD), [1] [2] [3] banked tissue from our patient's dural biopsy obtained 6 years prior was recut and reviewed (figure, E-H). The IgG4/IgG-positive plasma cell ratio was estimated at approximately 32.8%. On quantitative assessment, averages of between 20 and 60 IgG4-positive cells were seen per high-power field in different regions. Although there are no formally established diagnostic criteria for IgG4-RHP, these findings greatly exceed the cutoffs used to define this entity in a seminal description that set a threshold of 10 IgG4-positive plasma cells per high-power field when averaged over 5 consecutive fields. 1 In that study, IgG4-RHP cases had an IgG4/IgG-positive plasma cell ratio ranging from 24% to 60% compared to 0% to 8% in controls. Taken together with the patient's clinical syndrome, the neuropathologic findings were consistent with IgG4-RHP. There was no evidence of IgG4-RD affecting other organ systems.
IgG4-RHP is the manifestation of a chronic inflammatory response. One hypothesis is that T-helper type 2 cells stimulate oligoclonal lymphoplasmacytosis and storiform fibrosis through the production of the interleukins 4, 5, 10, and 13 and transforming growth factor b.
2 Meningeal antigens are suspected immune targets, but none have yet been identified. High-dose glucocorticoids are a first-line treatment, although toxicity can be dose-limiting. 3 Methotrexate may be beneficial in steroid-refractory cases.
3 B cell-depleting monoclonal antibodies that target CD20, such as rituximab, may also be beneficial for IgG4-RD and IgG4-RHP. 4, 5 Our patient declined additional glucocorticoids and elected to proceed with rituximab. Three months later, his MRI was stable, and there was near normalization of his IgG4 serum concentration to 87 mg/dL.
Two large epidemiologic studies have found that between 8% and 29% of patients with hypertrophic pachymeningitis in fact have IgG4-RHP. 6, 7 Published imaging and histopathology in IgG4-RHP primarily describe relatively mild pachymeningeal findings characterized by linear dural thickening with sparse, focal inflammatory infiltrates. 3 The case presented here illustrates a more severe side of the IgG4-RHP spectrum with disease progression presumably from lack of sustainable immune suppression. These imaging findings are also a testament to the tremendous capability of the cerebral peduncles to withstand slow mechanical compression. This case emphasizes the importance of early recognition and treatment of IgG4-RHP and underscores the value of rereviewing biopsies labeled as idiopathic hypertrophic pachymeningitis, since many cases were read out in the era before IgG4-RHP was recognized. 
